Objective: Oral cancer patients have a potentially difficult airway, but if managed properly during the perioperative period, morbidity and mortality can be reduced or avoided.
Introduction
O ral cancer is sixth most common cancer worldwide (1) . In India, it is the most common cancer among males (2) and is related to tobacco and gutka chewing. Although human papilloma virus has recently been found to be associated with oral cancer development, other factors that are more common in India cannot be neglected. Oral cancer is a component of head and neck cancers. Surgical management is the first choice of treatment for oral cancer (1) . Anaesthetic concerns during surgery are airway difficulty, mainly because of restricted mouth opening and less interincisor gap. Patients exposed to radiation (3) as the primary modality of therapy for oral cancer are likely to have limited neck movements and extension difficulties with restricted mouth opening. Considering these factors, proper detailed preoperative evaluation and anaethesiologists' skill and judgment will definitely reduce morbidity and mortality. Hence, retrospective data were collected to highlight the effect of proper perioperative planning of the airway management in oral cancers.
Methods
We retrospectively analysed the data of 156 patients scheduled for oral cancer surgery for airway management during the perioperative period at our institution. Informed consent had been obtained from all the patients before the surgery. After ethical committee approval, we retrospectively collected data from medical records between 2014 and 2015. All patients with oral cancers scheduled for different surgical management were included. The surgeries varied from laser excision and wide local excision to free fibular graft. Patients with thyroid cancers, laryngeal cancers, pharyngeal tumours, American Society of Anaesthesiology (ASA) grade III and IV or other head and neck(thyroid cancers, squamous cell carcinoma lateral wall of orbit etc.) cancers were excluded. Preoperative records were reviewed, and data related to comorbid conditions, airway assessment and previous surgery and radiation history were recorded.
Anaesthetic techniques and techniques of airway management were reviewed along with the intubation route. Airway devices used to ease intubation were also reviewed. Airway difficulty was assessed using the Mayo Intubation Scoring System (MISS) (4) . Patients who had undergone in situ tracheostomy or who had intraoperative need of tracheostomy or any other intraoperative airway complications were reviewed. Data related to on-table extubation, need of elective ventilation or intensive care unit (ICU) stay, need of elective or emergency airway management or tracheostomy in the postoperative period were recorded.
Statistical analysis
All statistical analyses were performed using IBM Statistical Package for the Social Sciences (IBM SPSS Armonk, NY, USA) version 19. Frequency and percentages were estimated for qualitative variables.
Results
Of the 156 patients analysed, 27 (17.26%) patients were sedated for airway management, and as soon as the airway was secured, general anaesthesia (GA) was given for further surgery. The remaining patients received GA from induction with invasive haemodynamic monitoring. The surgical procedures ranged from laser excisions, wide local excisions with split skin graftings, hemiglossectomies and radical neck nodes dissections to pectoralis major myocutaneous or free fibular flaps. Twenty patients had undergone surgery for oral cancer previously and were scheduled for flap reconstruction. Patients with anticipated airway problems in the form of restricted mouth opening, restricted neck movements or painful mouth opening are presented in Table 1 . Nasotracheal intubation was a preferred route; 62.8% of patients could be intubated nasotracheally after the administration of a muscle relaxant ( Figure 1 ). Nasotracheal tubes sized 6.0-6.5 ID (internal diameter) were commonly used, which reflects the decrease in potential space by tumour encroachment. Tracheostomy (elective or existing) was utilised for airway control in 19.2% of cases. McCoy laryngoscopes (13.4%), gum elastic bougies (23.6%), Magill forceps (44.1%), Airtraq devices (0.01%) and FOB laryngoscopes (0.03%) were the additional airway techniques employed ( Figure 2 ). Intubation was assessed as difficult in 14.7% patients using MISS (0=no difficulty; 1=mild to moderate difficulty and 2=severe difficulty often requiring a change in the intubation technique) because of tumour-or radiation fibrosis-related trismus, restricted neck mobility and prior similar surgeries. Postoperatively, 64 (50.7%) patients were extubated immediately. In total, 51 (40.4%) patients were extubated the next morning, while 11 patients (8.7%) had a 24-48 h delay for extubation. Of 11 patients, 3 patients were electively tracheostomised in the ICU and the others were extubated (Figure 3 ). Thirty tracheostomised patients were decanulated after few days, and the duration varied among patients. 
Discussion
Airway management has undergone remarkable improvement and sophistication. Periodical review of airway-associated problems and determination of a solution are required (5). The incidence of cancer is rising, and it has become the leading cause of death in the Asia Pacific region (6). Head and neck cancers are among the top 10 malignancies globally, (7) and most of the patients present with late complications with regard to airway management (8, 9) . The most common factors associated with cancers are tobacco and gutka chewing, use of pan masala and poor nutrition (7, 10) . Oral cancer is the main component of head and neck cancers. The anaesthetic concerns are difficulties in perioperative airway management as both intubation and extubation can be difficult, leading to a sympathetic surge in anesthesiologists and further problems. Hence, proper evaluation and planning and discussion with the surgeon are needed to avoid unnecessary complications.
The factors responsible for difficult airway during the perioperative period in oral cancer patients are as follows (11) The anaesthetic concerns are as follows:
• A perioral or periglottic growth: bag and mask ventilation is difficult to impossible. • Exophytic tumours are friable: they can undergo fracture and dislodge distally with laryngoscopes.
• They are prone to bleed: this hinders further glottic visualisation.
• Unappreciated tumour extension to the base of tongue causes tongue fixation and difficulty in laryngoscopy and intubation.
• Poor dentition as a result of tumour invasion increases the difficulty in laryngoscopy and optimal glottic visualisation.
• Video laryngoscopes provide better airway pictures but need space for introduction and can disrupt the tumour.
• Prior radiotherapy aggravates the difficulty. The incidence of tracheostomy is more likely in oral cancer patients with prior radiotherapy (3).
Considering these factors, it needs to evaluate thoroughly and gadget of difficult airway has to arrange including invasive airway technique.
Airway management in oral cancer patients can be mostly done with GA induction with or without a muscle relaxant through the nasal route as most patients are non-cooperative (13) . Although performing a surgical airway in a conscious patient is occasionally necessary, the safest plan for most cases of anticipated airway difficulty is to perform tracheal intubation in conscious patients under topical anaesthesia (14) . The nasal route is preferred because it gives space to surgeons while operating and because patients have better tolerance to nasal tubes. The basic management decisions for all patients are described in the ASA guidelines (15) .
The preferred techniques are as follows:
1. Awake fibreoptic intubation: This is the gold standard technique but requires anaesthesiologists who are skilled in this technique (16, 17) .
Routine general anaesthesia induction and intubation with or without muscle relaxant:
a. In total, 2-3 positive pressure breaths before the administration of a muscle relaxant are considered safe. Succinylcholine is an intelligent choice. Nasal intubation and McCoy laryngoscopes are preferred.
b. The use of bougie as a guide for nasal intubation is done if check laryngoscopy is suggestive of difficult intubation and direct manipulation of the endotracheal tube with Magill forceps would be difficult. In our study, we used gum elastic bougie in 23.6% patients because it can be easily redirected towards the trachea as it has a characteristic tip or the tip can be manipulated with the use of Magill forceps. In total, 10.2% patients needed the use of Magill forceps to manipulate the bougie towards the trachea.
3. Awake oral laryngoscopy: This can be performed after using a local anaesthetic spray with intravenous analgesia. The addition of volatile anaesthetics or/and low-dose propofol is required in cases amenable to bag mask ventilation.
Elective tracheostomy:
This can be performed under local anaesthesia or monitored anaesthesia care with mild sedation. The decision is based on the level of airway difficulty. It has been found that tracheostomy is safe as an original procedure for airway management (18).
Blind nasal technique:
This is associated with a possibility of tumour disruption and considerable bleeding. With the availability of FOB, this technique is almost not preferred.
6. Previous tracheostomy: Need to check patency of tracheostomy tube. In case of metallic tube, it should be replaced by PVC tube. In such cases, 1% lignocaine spray is useful to avoid stimulation of trachea while exchanging tube. All these techniques are to enable proper preoperative assessment of the airway, and the best technique should be used to secure the airway because persistent attempts may be associated with hypoxic injury, leading to brain damage and death (19) . In this study, there was no need for emergency tracheostomy because most patients were electively managed under anaesthesia with nasotracheal intubaton without the use of advanced gadgets. With proper planning and management, we could extubate patients postoperatively (50.7%) without tracheostomy and its further complications (20) .
In this study, we aimed to add to our experience to improve airway management in oral cancer patients. This study has few limitations: it is a retrospective study and the number of cases analysed are few. Large-scale data are required, but it is difficult to get a large number of cases from a single institute.
Conclusion
Gum elastic bougies and Magill forceps are 2 of the important basic airway gadgets to ease tracheal intubation. With proper evaluation and understanding of the difficulties in airway management, most oral cancers can be managed without the use of advanced airway gadgets. The unnecessary creation of tracheostomy stoma could also be avoided.
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